To determine the effect and cost-effectiveness of training nonnursing staff to provide feeding assistance for nutritionally at-risk nursing home (NH) residents. DESIGN: Randomized, controlled trial. SETTING: Five community NHs. PARTICIPANTS: Long-stay NH residents with an order for caloric supplementation (N = 122).
I
nadequate food and fluid intake and associated unintentional weight loss continue to be prevalent in nursing home (NH) residents, 1,2 despite multiple intervention studies that have demonstrated that behavioral interventions are efficacious in improving dietary intake or increasing body weight when dedicated research staff administer them. [3] [4] [5] [6] [7] Specifically, improvements in mealtime assistance, as provided by research staff, have been shown to increase caloric intake during meals in 40% to 50% of long-stay NH residents with inadequate intake. 5, 8, 9 Similarly, improvements in the delivery of oral liquid nutrition supplements or snacks between meals, as provided by research staff, have been shown to increase total daily caloric intake in as much as 80% of NH residents, including those who do not otherwise increase their intake in response to mealtime assistance. [5] [6] [7] 9 Unfortunately, these intervention studies also have revealed that efficacious mealtime assistance and between-meal caloric supplementation require significantly more time than routine NH care practices during and between meals, which is typically the responsibility of nurse aide staff.
Specifically, optimal mealtime assistance requires an average of 35 minutes or more per person per meal. 5, 8, 9 Similarly, achieving additional caloric intake between meals (e.g., from snacks or supplements) requires an average of 10 to 15 minutes per person per offer. [5] [6] [7] 9 In contrast, studies have shown that residents in need of mealtime assistance actually receive an average of less than 10 minutes per person per meal from nurse aide staff as part of usual care, 5, [8] [9] [10] and those with an order for caloric supplementation three times daily between meals receive, on average, only one between-meal supplement offer per day, with less than 2 minutes of nurse aide staff assistance to promote consumption. [5] [6] [7] 9, 11 Together, these studies suggest that the time required for optimal mealtime assistance and caloric supplementation between meals is a significant barrier to implementing these interventions in daily NH care practice. Other studies have shown that nurse aide and overall staffing levels (nurse aides and licensed nurses) are significantly associated with NH care quality, including quality of feeding assistance care and prevalence of unintentional weight loss. [12] [13] [14] [15] In response to this evidence, the Centers for Medicare and Medicaid Services (CMS) issued a federal regulation in 2003 that allows NHs to train nonnursing staff or community volunteers to assist with feeding during and between meals if they complete a federally required 8-hour curriculum. 16 Although almost all states nationwide now allow this practice, few studies have directly examined the effect of training nonnursing staff to provide food and beverage assistance, [17] [18] [19] [20] and none, to the knowledge of the authors of the current study, have examined the costeffectiveness of this approach. The purpose of this randomized controlled trial was to determine the effect and cost-effectiveness of training nonnursing staff to assist with nutritional care between meals for long-stay residents with an order for caloric supplementation. The following research questions were addressed:
1 How many and what type(s) of NH staff will be willing to complete the required 8-hour training curriculum related to nutritional care? 2 What is the effect of trained staff on the frequency of supplement and snack delivery between meals for residents with an order for caloric supplementation? 3 What is the effect of trained staff on residents' between-meal and total caloric intake? 4 What is the cost-effectiveness of training nonnursing staff to provide nutritional care based on staff time per episode of care and residents' caloric intake?
METHODS

Setting and Recruitment
Participants were recruited from five community NHs, four of which were for profit, that housed a total of 507 residents (average occupancy rate 79%). Total staffing (licensed nurses, nurse aides) ranged from 1.70 to 3.85 hours per resident per day and nurse aide staffing from 0.97 to 2.37 hours per resident per day. Total and nurse aide staffing in the participating NHs were below the national averages of 4.14 and 2.47 hours per resident per day, respectively, based on publicly reported federal data at the time of the study.
21 Figure 1 shows the flow of participants through the study. Two hundred twenty-eight residents met inclusion criteria, which required that residents be long-stay (nonMedicare), be capable of oral food and beverage intake (no enteral or parental nutrition support) but with no history of aspiration (according to the federal regulation and clinical discretion of the facility director of nursing or speech therapist), not be receiving hospice care, and not be on a planned weight loss regimen at the time of the study. Eligible residents were also required to have an order for caloric supplementation (oral liquid nutrition supplements or between-meal snacks).
Written consent was obtained from the resident or their responsible party for 148 (65%) eligible residents. The Vanderbilt University-affiliated institutional review board approved the study procedures. After consent was obtained, 20 participants were lost from the study because of death (n = 10), discontinuation of the caloric supplementation order (n = 5), transfer out of the facility (n = 3), transfer to hospice (n = 1), or insertion of a feeding tube (n = 1). The remaining 128 participants completed baseline assessments and were randomized into the usual care control group (n = 65) or the intervention group (n = 63) using a computerized random numbers table. An additional 34 participants were lost from the study after randomization (Figure 1 ). The remaining 94 participants completed all 24 intervention weeks, but 122 participants who were randomized and completed at least 1 month of intervention constituted the sample for the primary intention-to-treat data analysis ( Figure 1 , Data Analyses section).
Measures
To describe the study sample, demographic information (age, sex, ethnicity, length of NH residency) was retrieved from each participant's medical record along with medical diagnoses (dementia, depression, dysphagia), prescribed medications, and diet orders using a standardized form. Each participant's need for assistance with eating was retrieved from their most recent Minimum Data Set (MDS) assessment (Section G, Item 1 h), which is scored 0 (completely independent) to 4 (completely dependent). Recent weight loss history also was retrieved from the MDS (Section K, Item 3a) and defined as 5% or more of body weight in the last 30 days or 10% or more in the last 180 days. 22 Research staff assessed participants' cognitive status using the Mini-Mental State Examination (MMSE), a standardized, performance-based assessment with scores ranging from 0 (severely impaired or comatose) to 30 (cognitively intact). 23 
Body Weight
Research staff assessed body weight at baseline and monthly throughout the 24-week intervention using a standardized protocol 5, 7, 24 that required research staff to weigh participants in the morning, before breakfast but after incontinence care, with the resident wearing clean night clothes using the facility scale calibrated to 0. Body weight assessments were used to calculate body mass index (BMI) and estimate daily caloric requirements for each participant (refer to Table 1 footnotes for formulas). A BMI of less than 21 kg/m 2 was considered indicative of nutrition risk. 25 Monthly weight values were also used to determine weight changes from baseline to after the intervention. The last available monthly weight was used as the resident's final weight for those lost from the study. Food, beverage, and liquid supplement intake was measured for each participant based on standardized observations and weighed intake methods determined reliable and valid in prior studies. 5, 7, [26] [27] [28] [29] Research staff observed all three scheduled meals and between-meal periods (morning, afternoon, evening) on 2 weekdays within the same week for a total of six meal and six between-meal observations per participant at baseline and monthly after the intervention. Each observation period lasted from the time of meal, snack, or supplement delivery to the time staff removed items, which averaged 1.5 hours per period for meals and between-meal snacks. Research staff recorded the amount of NH staff time (nurse aides or trained staff) spent providing any type of assistance to promote consumption (e.g., setup, verbal cueing, physical assistance) using a stop watch (to record minutes and seconds). 5, 7 Assistance could be provided continuously throughout the entire meal or snack period or intermittently (interrupted by other care tasks). If intermittent, research staff recorded the start and end time(s) for each episode of assistance and summed all episodes for an individual resident meal or snack period to yield a total assistance time per person.
On the same 2 days as observations, research staff weighed all foods, beverages, and supplements provided during and between meals using a calibrated digital scale. Individual items were weighed before being served and then again after consumption (AE0.1 g) outside the direct view of the resident. Intake data from the weights before and after consumption (AE0.1 g) were entered into the Nutrition Data System for Research software version 2008 (Nutrition Coordinating Center, University of Minnesota, Minneapolis, MN) for quantification of energy and nutrient intake.
Intervention Protocol: Staff Training
The research team, the facility staff developer (a registered nurse), and the facility registered dietitian jointly provided training. Upper-level management at each site (administrator, director of nursing, staff developer) was allowed to guide the recruitment efforts for staff to participate in training. Three facilities required participation from certain departments (e.g., housekeeping, nutrition services, social activities), whereas the remaining two facilities asked for staff to volunteer for training.
Training activities followed federal and State of Tennessee requirements, both of which required 8 hours of content followed by a written or performance-based skills assessment. 16 The research team developed a standardized 13-item checklist (coded as present or absent for each item) for the purpose of the performance-based skills assessment, which was completed for each trainee until all items were achieved during a feeding assistance care delivery episode based on direct observations of research staff. The 13 items reflected specific components of the required training (e.g., wash hands before offering foods or fluids) and were aligned with common federal dietary (e.g., offer items consistent with prescribed orders) and dignity (e.g., offer resident choice of more than one option) regulations that surveyors evaluate annually, defined according to federally cited care deficiencies commonly known as F-tags.
Staff who participated in training were paid their usual hourly wage during the required 8 hours of training, which was scheduled during their routine work shifts (e.g., training activities were typically scheduled in 1-to 2-hour increments over several weeks). Upon completion of training and the performance evaluation, each trained staff member was scheduled to provide assistance during at least one between-meal period per week, although trained staff also could be used during meals at the discretion of each site. The rationale for primarily using trained staff between meals as part of this study was twofold. First, prior studies have shown that most residents with inadequate intake will increase their caloric intake in response to supplement or snack delivery between meals. [5] [6] [7] 9 Second, this approach requires less time than mealtime assistance, which makes it more feasible to implement in daily care practice, in particular for staff with other primary job roles in the facility.
Intervention Protocol: 24-Week Implementation
Participants randomized to the control group continued to receive routine care as nurse aide staff usually provided it. Participants randomized to the intervention group were assigned to trained staff for between-meal assistance after baseline assessments. Trained staff were asked to provide supplements or snacks twice per day (morning and afternoon), 5 weekdays per week for 24 consecutive weeks. Trained staff were also encouraged to offer a variety of food (e.g., assorted flavors of puddings, applesauce, cheese and crackers, peanut butter and crackers), beverage (e.g., assorted juices) and supplement (e.g., fluid and solid supplements) options in conjunction with assistance (e.g., opening containers, verbal cueing, physical help) to promote consumption. The facility kitchen provided all items. The following cost-relevant information was documented at baseline and monthly throughout the 24-week intervention: staff time (minutes and seconds) to provide supplements or snacks between meals and provide assistance to promote consumption, resident refusal rates, and cost of snacks and supplements (according to facility costs).
For the intervention group only, research staff used the same 13-item skills assessment to monitor intervention implementation by trained staff. The goal of the data collection protocol was to randomly conduct four between-meal observations per resident (n = 61) per week for each of the 24 study weeks, to yield a total of 96 possible observations per participant, although the number of successfully completed observations varied weekly because of a between-meal snack not being offered during an observation period, resident factors (e.g., hospitalization, illness), and holidays during which research personnel were not present at the NH site. The intent of this protocol was to monitor the consistency with which trained staff provided between-meal nutritional care throughout the study period.
Data Analyses
All baseline characteristics (Table 1) were compared between participants who completed the study (n = 94) and those lost from the study (n = 54) using independent-sample
analyses were conducted to examine intervention effects on caloric intake and body weight, controlling for the effects of selected covariates (baseline value, facility site, depression diagnosis, dementia diagnosis, age, sex). In preliminary analyses, there was no evidence of a time (month) effect on caloric intake or body weight. Thus, the effect of time was ignored in the final analyses. A compound symmetric variance-covariance structure was used to account for within-subject correlations between monthly caloric intake and weight measurements. The effect of the intervention was tested using multivariate Wald (F) tests and the empirical variance estimator. Wald 95% confidence intervals (CIs) were computed for the corresponding effect estimates. The primary analysis was an intention-to-treat analysis for all randomized participants who had at least one postintervention measurement for each outcome. All analyses were performed in SAS for Windows version 9.4 (SAS Institute, Inc., Cary, NC).
Cost-Effectiveness Analysis
The cost-effectiveness analysis used the monthly weighed intake data for between-meal and total daily caloric intake as the measure of effect. Increasing calorie intake is a therapeutic goal, but the specific dollar value of health improvements associated with increasing caloric intake is not known. Thus, the cost-effectiveness analysis addressed the economically most-efficient method of increasing calorie intake. The daily average incremental costs in dollars and cents and difference in caloric intake between the intervention and control groups were calculated using weighted least squares (WLS) regression. The outcome variables were average daily between-meal intake, total caloric intake, and between-meal costs per person during the 24-week intervention period. Daily between-meal costs were calculated as the sum of additional daily food, beverage, and supplement costs between meals and associated labor costs for delivery and assistance. Labor cost was the product of staff time (minutes) per episode of care (supplement or snack delivery twice per day per person) and the average earning rate of certified nursing assistants (CNAs), who typically provide supplement and snack delivery. In 2014, the Bureau of Labor Statistics estimate for the hourly rate of CNAs to be $12.62. 30 Assuming a 10% fringe benefit rate, the hourly rate was adjusted to $13.88 per hour, or $0.23 per minute.
The treatment variable in the WLS regression analyses was the dichotomous variable for intervention group membership, with the usual care control group as the reference group. The regression analyses adjusted for the baseline values of the outcome measures (daily between-meal and total caloric intake and cost per episode of care), as well as other baseline characteristics including sex, age, ethnicity (non-Hispanic white vs minority), depression diagnosis, dementia diagnosis, and facility site.
The weight in the WLS analysis was the number of postintervention months with nonmissing values of the outcome measures (range 1-6). For instance, if a participant's caloric intake was recorded for the first 5 months after the intervention but missing for the last month, a weight of 5 was assigned. Thus, a larger weight was assigned to participants who remained in the study longer, whose average values should have had smaller variance. Caloric intake values were missing because of dropout due to transfer out of facility or to hospice, death, feeding tube insertion, or discontinuation of caloric supplementation order (Figure 1) .
Uncertainty in cost-effectiveness was determined using cost-effectiveness acceptability curves (CEACs), a method that builds on the net benefit (NB) approach. 31, 32 Given a monetary value (k) of a one-unit gain in caloric intake, the net benefit of the intervention was defined as: NB = k 9 EÀC, where E is the effectiveness (gain in caloric intake), and C is the total intervention cost. To generate the CEAC, a distribution of costs and benefits was obtained by bootstrapping the trial data. 33 Participants were randomly selected with replacement, keeping their own individual costs and caloric gains. A total of 1,000 pairs of mean caloric gains and costs were generated using bootstrapping for both groups, and the NB estimated for each pair (k) ranged from $0 to $0.1, in increments of $0.005. The proportion of bootstrapped pairs with NB greater than 0 is the probability that the intervention is cost-effective conditional on the assumed monetary value of caloric gains. Those probabilities were subsequently plotted for every value of k, producing the CEAC. Table 1 shows the characteristics of participants overall (N = 122) and according to group; 80% were female, and 65% were non-Hispanic white; participants had an average age of 83.6 AE 10.4 and an average length of stay of 2.7 AE 2.4 years. Fifty-four percent had a diagnosis of depression and 38% a diagnosis of dysphagia. Participants had moderate to severe cognitive impairment, as evidenced by an average MMSE score of 12.0 AE 7.9, with 78% having a dementia diagnosis. Seventy percent had at least one routine medication with anorexigenic side effects. 34, 35 Seventy percent had an order for a modified diet, and NH staff rated 91% as requiring assistance to eat (supervision to total dependence). Twenty-six percent had a BMI indicative of being underweight at baseline, and 8% had MDS documentation of recent weight loss. Participants had an estimated daily energy requirement of approximately 1,390 AE 210 kcal/d (Table 1 footnotes for formula). 36 There were no significant differences between participants who completed the study (n = 94) and those lost from the study (n = 54) for any of the characteristics shown in Table 1 . Despite randomization, the intervention group was significantly older (86 vs 82, t = À2.08, P = .04) and had a smaller proportion of participants with dysphagia (28% vs 48%, v 2 = 5.03, P = .02) and a larger proportion with a BMI less than 21 kg/m 2 than the control group at baseline (36% vs 16%, v 2 = 6.10, P = .01). Related to BMI, the intervention group also had a significantly lower estimated daily energy requirement at baseline (1,339 vs 1,436 kcal, t = 2.62, P = .01).
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Fifty people completed the training curriculum across all five sites (mean 10, range 7-15 per site). Staff who completed training had a primary job role in the NH in the following departments: housekeeping (n = 15), upper-level administration (n = 12), nutrition services (n = 10), social activities (n = 5), outside community volunteer (n = 3), nurse manager (n = 2), maintenance (n = 2), and speech therapy (n = 1). With the exception of the three outside volunteers, staff who completed training were full-time employees who primarily worked the day shift on weekdays (7:00 a.m. to 3:00 p.m.). Forty trained staff members (80%) consistently provided supplements or snacks to participants between meals throughout the 24 study weeks. Of the remaining 10 trained staff, seven were no longer employed at the facility after 24 weeks.
Intervention Implementation-Intervention Group Only
Using the standardized performance-based skills assessment 13-item form, research staff completed 4,876 between-meal observations (mean 79.9 of a possible total of 96 observations per resident) over the 24 study weeks for the intervention group to monitor implementation. Trained staff were observed to provide between-meal nutritional care delivery for intervention participants during 73.4% of these weekly observations overall. Across all observations, trained staff averaged a completion rate of 67.8 AE 18.9% across the 13 items.
Effect of Trained Staff on Frequency of Between-Meal Delivery and Staff Time
At baseline, the intervention and control groups received a comparable number of between-meal snacks (food, beverage, liquid supplements) per person per day (1.47 AE 0.55 vs 1.46 AE 0.53), with beverages being the most common item given to residents (65.4%). This frequency of between-meal delivery occurred for both groups, despite having an order to receive between-meal items two to three times per day. Nurse aide staff spent an average of 1.53 AE 1.22 minutes per person per offer providing assistance when a between-meal item was given during baseline for all participants. After training, the frequency of between-meal delivery for the intervention group, who trained staff assisted, significantly increased to an average of 1.90 AE 0.29 per person per day, whereas there was no change in the frequency of delivery for the control group (1.43 AE 0.29), who nurse aides continued to assist. Specifically, the odds of receiving more than one daily between-meal snack was 8.88 times as high in the intervention group as in the control group (95% CI = 5.60-14.10, P < .001). In other words, for a typical resident, the likelihood of receiving more than one daily betweenmeal snack was 54% (95% CI = 40.9-66.9%) for those in the control group, versus 91% (95% CI = 85.3-95.0%) in the intervention group.
In addition to greater frequency of offers, intervention participants also received food items more frequently between meals from trained staff than control participants
between meals remained comparable between the two groups. The intervention group also received significantly more assistance (95% CI = 34.47-109.54, P < .001) from trained staff to promote consumption (2.86 AE 1.87 minutes per person per offer) than the control group, who received assistance from nurse aide staff (1.62 AE 1.33 minutes per person per offer).
Effect of Trained Staff on Resident Between-Meal and Total Caloric Intake
The intervention had a significant effect on between-meal caloric intake (F = 56.29, P < .001), with the intervention and control groups differing from each other over followup (Figure 2) . The between-meal intake of the intervention group was, on average, 163.33 (95% CI = 120. .47) calories per person per day higher than that of the usual care control group. The observed increase in between-meal caloric intake occurred within the first month after staff training and was maintained over the 6 months of intervention (Figure 2) .
Despite the significant increase in between-meal calories for the intervention group, total caloric intake (meals + between meals) was not significantly higher for the intervention group than the control group after the intervention (Figure 3 ). This was, in part, because of lower meal intake for the intervention group at baseline than for the control group, even with randomization (1,183.83 AE 491.83 vs 1,391.60 AE 449.36 kcal), and meal intake remained low for both groups throughout the 24 study weeks (i.e., both groups consistently consumed less than half of each served meal). Specifically, there was no change in meal intake for either group during the 24 study weeks. Thus, the significant increase in between-meal calories for the intervention group resulted in their total intake becoming more comparable with that of the usual care control group at each time point after the intervention (Figure 3) . As a reminder, baseline intake was included as a covariate in the analyses, which examined changes over time rather than final values. The amount of assistance that nurse aide staff provided during meals also remained comparable for both groups from baseline to intervention, with an average of 6 to 8 minutes per person per meal at all measurement points and all meals. Trained staff provided assistance during only a small proportion (7%) of observed meals, most often lunch, for both groups because mealtime assistance was not the focus of the intervention.
Effect of Trained Staff on Residents' Body Weight
There was not a significant effect of the intervention on participant body weight. Median weight change was 0.30 pounds (interquartile range (IQR) 11.85 pounds) in the intervention group across all 24 study weeks and À.20 pounds (IQR 11.95 pounds) in the control group. Thus, the intervention group had weight maintenance or gain whereas the control group had modest weight loss, but the difference between the two groups was not statistically significant. Table 2 shows the between-meal costs for the intervention group and the control group. Baseline between-meal costs were low for all participants because of infrequent delivery (≤1 per person/day) and minimal to no staff assistance to promote consumption (<2 minutes per person/offer). The intervention costs were $1.27 per person per day higher than usual care (P < .001). The incremental cost-effectiveness ratio for the intervention was 134 kcal/dollar. The increase in cost was because of the greater frequency and number of snack items consumed per person per day and the associated staff time to provide assistance. Specifically, the intervention group received an average of 3.10 AE 1.28 snack items per person per day, whereas the control group received an average of 1.59 AE 0.84 items (t = À7.71, P < .001).
The cost-effectiveness acceptability curve (CEAC) comparing the intervention group with the control group is shown in Figure 4 for daily gains in between-meal caloric intake. The CEAC shows the probability that the intervention is worthwhile (has a net benefit) as a function of the dollar value assigned to caloric gain. The y-axis begins at 0 probability, indicating that the intervention is worthwhile if each calorie gained is assigned a low value, and increases to 100%, indicating that the intervention is worthwhile if each calorie gained is assigned a high value. As the dollar value of caloric gain increases, the number of bootstrapped samples in which the value of the gain is greater than the cost (a net benefit) also increases. The probability of a net benefit from the intervention increases rapidly with the value assigned to caloric gain ( Figure 4 ).
For example, given a 1-cent value per unit of caloric gain, the probability of a net benefit is 96.3% for the intervention, and as the assigned value of caloric gain increases further, the probability of a net benefit quickly reaches 100%.
DISCUSSION
This study examined the effect of training nonnursing staff to assist with between-meal supplements and snacks for NH residents who had orders for caloric supplementation. The results demonstrate that it is cost-effective for community NHs to train nonnursing staff to augment traditional nurse aide staff to ensure that nutritionally at-risk residents receive between-meal caloric supplementation more frequently. Although significantly greater than the usual care that nurse aides provide, it is likely that the amount of trained staff time spent providing assistance between meals remained inadequate for the intervention group, most of whom required some level of staff assistance to eat (supervision to total dependence). Prior studies have shown that research staff spent an average of 10 to 15 minutes per person per offer and achieved even higher between-meal caloric gains when offers were made consistently two to three times daily. [5] [6] [7] 9 In contrast, trained staff and nurse aide staff in this study averaged less than 5 minutes per person per offer. Still, even this rather modest increase in staff time resulted in significantly higher between-meal caloric intake for the intervention group.
Similar to prior studies, 5, [8] [9] [10] it is likely that both groups also received inadequate assistance during meals (mean 6-8 minutes per person/meal), and the amount of mealtime assistance did not change for either group during the intervention. Trained staff helped occasionally during regularly scheduled meals but not often enough to have a significant effect on meal intake. The continued inadequate intake during meals throughout the study contributed to the lack of an effect on total caloric intake and body weight.
Still, this type of training program may be the most cost-effective, feasible way for NHs to augment their existing nurse aide staffing to improve daily dietary intake, especially for NHs with nurse aide staffing below the national average, such as the participating sites in this study. In theory, this program has the capacity for a larger effect if trained staff consistently help with feeding assistance during and between meals every day of the week, but similar to nurse aide staff, trained staff had competing demands on their time from their primary job role, which interfered with their availability and willingness to help multiple times per day every day of the week. This inconsistency in delivery throughout the 24 study weeks also contributed to more-muted intervention effects than in prior randomized controlled trials of feeding assistance wherein dedicated research staff provided between-meal or mealtime assistance or both. 5, 7 In one prior study, mealtime assistance provided by dedicated research staff required an average of 42 minutes per resident per meal, and between-meal delivery required an average of 13 minutes per resident per snack to achieve daily caloric gains of 300 to 400 calories, which resulted in significant effects on body weight over 24 weeks. 5 The willingness of NHs to implement or expand this type of program consistently may increase because of the recognition of unintentional weight loss as a quality indicator by CMS (www.medicare.gov/nursinghomecompare) and, more recently, as a safety indicator by the National Quality Forum. 37 This study has a few notable limitations. First, the overall attrition rate was high (36.5%), although consistent with prior studies of this duration in a long-term care setting. 5, 7, 24 Second, given the differences between groups at baseline, a more-sophisticated randomization procedure that involved multivariate matching to improve covariate balance for select variables would have been beneficial. Last, the cost-effectiveness analysis considered only costs in terms of food, fluid, and supplement items given and staff time per episode of care. The initial 8 hours required for training was not considered in the cost estimate because each participating site agreed to schedule training during routine work shifts and pay staff at their regular hourly wage. Still, training requires an initial time commitment and ongoing management effort. Future studies should examine the potential for web-based training materials to be made freely available to NHs through state quality improvement organizations to ease the burden of training on facility staff developers and support broader uptake of this type of program in daily NH care practice.
